Introduction
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Nitrogen deposition, which has increased by more than 50% since the second half of the 4 8 20 th century, is one the most predominant pollutants in the atmosphere (Vitousek et al., 1997;  1 0 Grimmia sp.
0 8
The lowest nitrogen content of 1.3 ± 0.1% was found for mosses growing in PNC during 2 0 9
both seasons (Fig. 3 C) . At this site, the rates of wet deposition were below to 5 Kg N ha -1 year -1 .
The nitrogen content was statistically different for mosses growing in VCM where the rates of 2 1 1 wet deposition reached 39.9 Kg N ha -1 year -1 and it reached 3.8 ± 0.1% ( Fig. 2 Table 1 ). The nitrogen content throughout the Valley averaged 2.8 ± 0.1% (dry weight). Despite of wet deposition that ranged from 27.14 to 48.26 Kg N ha -1 year -1 of total nitrogen (NH 4 + + 2 1 5 NO 3 -) during 2014. There were no significant differences between the nitrogen content of
mosses collected at the end of the dry season and mosses growing at the end of the rainy season 2 1 7 (Table 1) . Also, the atmospheric concentration of NOx had no effect on the nitrogen content of this moss (see appendix).
1 9
The C:N ratio of Grimmia sp. was directly affected by the site where it grew (Table 1) . In 2 2 0 particular, it was higher in rural areas and decreased significantly in the urban portion of the 2 2 1
Valley, ranging between 9.5 and 33.6, with an average of 14.6 ± 0.4. The rates of wet deposition 2 2 2 had no effect on the C:N ratio, while the relationship between C:N ratio and the NOx 2 2 3 concentration inside the monitoring network was very low (R 2 < 0.01; see appendix).
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The δ 15 N of Grimmia sp. was affected by the site, in particular they were negative in rural year -1 . However, when the wet deposition exceeded this threshold, the δ 15 N became negative 2 2 7 (Table 1 ; Fig. 3 D) . In turn, the season showed no effect on the δ 15 N of this moss. The δ 15 N of 2 2 8
Grimmia sp. was strongly affected by the wet deposition. In particular, the natural abundance of 2 2 9
15 N of the moss decreased with increasing rates of NO 3 + during both seasons (Fig 4) . Valley was -7.0‰ at LZM, at this semi-rural site there is no monitoring station. Similar to the 2 3 5
nitrogen content and the C:N ratio, the concentration of NOx showed no effect on the isotopic
composition of this moss (See appendix). Fabronia sp.
The nitrogen content of Fabronia sp. ranged between 1.7 and 3.4% (dry weight) across
the Valley, on average it reached 2.6 ± 0.1% (dry weight), no statistical differences were found 2 4 1 between seasons, but significant differences were found between the countryside and some the nitrogen content of this moss. The C:N ratio that ranged between 9.0 and 29.5 was not season were statistical significant (Table 1) .
The δ 15 N across the Valley ranged from -6.6 to 7.8‰, the most negative value was found in DDL where nitrogen deposition reached 37.65 ± 0.01 Kg N ha -1 year -1 (Fig. 2 A; Fig 3 F areas and the city, on the contrary season showed no effect on the isotopic composition of this 2 5 6 moss (Table 1) .
Tillandsia recurvata
The nitrogen content of Tillandsia recurvata ranged between 0.8% and 3.6% (dry weight) season it ranged between 1.0 and 2.2% (dry weight) averaging 1.4 ± 0.1%, significant 2 6 2 differences were found between plants of the countryside and the city ( Meanwhile, a nitrogen content of 1.9% was found in plants collected at PNT where the The C:N ratio of Tillandsia recurvata was not affected by wet deposition, but it was 2 7 5 strongly influenced by the concentration of NOx during both seasons (Fig. 6B) . The site had a 1 3 strong influence in the C:N ratio being higher at rural areas and lower in the Mexico City area 2 7 7
( where the NOx concentration reached 131.7 ppm. The highest C:N ratio of 40 and 37.6 was with the positive values found in the city, also significant differences were found between Outside of the area where the atmospheric monitoring network is deployed there was a clear Mexico City, while in the rural areas between these cities the δ 15 N were negative. Anaptychia sp.
The nitrogen content of lichens has been effectively utilized as indicator of nitrogen 2 9 7
deposition. For example, three species of lichens in the United States can detect deposition inputs 2 9 8 less than 10 Kg N ha -1 year -1 (McMurray et al., 2013; Root et al., 2013) . Here, the nitrogen 2 9 9
content of the lichen´s thallus responded to the nitrogen deposition in the Valley of Mexico. In deposition. Lichens that were exposed to different nitrogenous compounds from dry and wet
deposition reached a threshold beyond which they cannot take up more nitrogen, this explains difficult determine which type of deposition caused the major effect on this organism.
Grimmia sp. and Fabronia sp.
The nitrogen content of mosses is directly affected by the increase of nitrogen deposition 
5
Here, the effect of different rates of wet deposition on the nitrogen content of mosses was most NHx or NOx,) and the amount of deposition (Stewart et al., 2002; Xiao et al. 2010 ; Liu et al. Mexico can be attributed to the uptake of NH 4 + derived from NH x emissions of fertilizers and Mosses take up NH 4 + preferentially over NO 3 because less energy is needed in its nitrate reductase by increasing rates of deposition also has an important effect on the isotopic Kg N ha -1 year -1 suggest that nitrate reductase was not inhibited or not completely inhibited by In the Mexico City region, the main nitrogenous pollutant gas was NOx (NO + NO 2 ).
This gaseous component of pollution in different concentrations has no effect on the nitrogen species suggest that wet deposition is the major factor that influences the nitrogen content and dispersed by wind into the atmosphere, it has low deposition rates and a relatively short source of nitrogen that reaches mosses during at least 6 months at year in the Valley of Mexico. Tillandsia recurvata
Despite the high rates of wet nitrogen deposition recorded in Mexico City that can reach directly affected by this type of deposition. This could be due to the fact that raindrops cannot be , 1989; Diaz-Alvarez et. al., 2015) . Also, raindrops cannot be directly the increasing rates of wet deposition in Mexico City, so it is possible that the absorption of rain 3 8 8 water is lower than the absorption of the water vapor from the air when it condenses on the leaf 3 8 9
surface. Tillandsia recurvata showed a strong reliance on the gaseous nitrogen in form of NOx was absorbed by the leaves of T. recurvata. This is possible because T. recurvata can absorb portion of pollution present in particles and humidity that was absorbed by this bromeliad. The close relationship between the concentration of NOx and the nitrogen content of Federal 2015).
Because the wet deposition had no effect on nitrogen content for Tillandsia recurvata it is However, more studies must be conducted in order to determine the concentrations that may biogenic emissions from the soil and emissions from livestock waste tend to be negative The nitrogen content and the isotopic composition of the atmospheric bromeliad
Tillandsia recurvata is determined by the predominant anthropogenic activity where this reproductive success and germination of some species of trees, this has already been observed in
some ecosystems in Mexico (Castellanos-Vargas et al., 2009; Flores-Palacios 2014 , 2015 . NOx: Influence of Emission Controls and Implications for Global Emission Inventories. transport of ammonia emissions across landscapes using nitrogen isotope ratios. Atmospheric Environment, 95, 563-570. Environmental pollution, 162, 48-55. McMurray JA, Roberts DW, Fenn ME, Geiser LH, Jovan S (2013) Using Epiphytic Lichens to
Monitor Nitrogen Deposition Near Natural Gas Drilling Operations in the Wind River 75-84. and ammonium on three fen bryophyte species in relation to pollutant nitrogen input. New
Phytologist, 164, 451-458. 147, 317-326. 
